Abstract. This chapter is concerned with the question: how do gravitational waves (GWs) interact with their detectors? It is intended to be a theoretical review of the fundamental concepts involved in interferometric and acoustic (Weber bar) GW antennas. In particular, the type of signal the GW deposits in the detector in each case will be assessed, as well as its intensity and deconvolution. Brief reference will also be made to detector sensitivity characterisation, including very summary data on current state of the art of GW detectors.
Introduction
Gravitational waves (GW), on very general grounds, seem to be a largely unavoidable consequence of the well established fact that no known interaction propagates instantly from source to observer: gravitation would be the first exception to this rule, should it be described by Newton's theory. Indeed, the Newtonian gravitational potential φ(x, t) satisfies Poisson's equation
where (x, t) is the density of matter in the sources of gravitational fields, and G is Newton's constant. But, since (1) contains no time derivatives, the time dependence of φ(x, t) is purely parametric, i.e., time variations in (x, t) instantly carry over to φ (x, t) , irrespective of the value of x. So, for example, non-spherically symmetric fluctuations in the mass distribution of the Sun (such as e.g. those caused by solar storms) would instantly and simultaneously be felt both in the nearby Mercury and in the remote Pluto. . . Quite independently of the quantitative relevance of such instant propagation effect in this particular example -which is none in practice -, its very existence is conceptually distressing. In addition, the asymmetry between the space and time variables in (1) does not even comply with the basic requirements of Special Relativity.
Einstein's solution to the problem of gravity, General Relativity (GR), does indeed predict the existence of radiation of gravitational waves. As early as 1918, Einstein himself provided a full description of the polarisation and propagation properties of weak GWs [1] . According to GR, GWs travel across otherwise flat empty space at the speed of light, and have two independent and transverse polarisation amplitudes, often denoted h + (x, t) and h × (x, t), respectively [2] . In a more general framework of so called metric theories of gravity, GWs are allowed to have up to a maximum 6 amplitudes, some of them transverse and some longitudinal [3] .
The theoretically predicted existence of GWs poses of course the experimental challenge to measure them. Historically, it took a long while even to attempt the construction of a gravitational telescope: it was not until the decade of the 1960's that J. Weber first took up the initiative, and developed the first gravitational antennas. These were elastic cylinders of aluminum, most sensitive to short bursts (a few milliseconds) of GWs. After analysing the data generated by two independent instruments, and looking for events in coincidence in both, he reported evidence that a considerably large number of GW flares had been sighted [4] .
Even though Weber never gave up his claims of real GW detection [5] , his contentions eventually proved untenable. For example, the rate and intensity of the reported events would imply the happening of several supernova explosions per week in our galaxy [6] , which is astrophysically very unlikely.
It became clear that more sensitive detectors were necessary, whose design and development began shortly afterwards. In the mid 1970's and early eighties, the new concept of interferometric GW detector started to develop [7, 8] , which would later lead to the larger LIGO and VIRGO projects, as well as others of more reduced dimensions (GEO-600 and TAMA), and to the future space antenna LISA. In parallel, cryogenic resonant detectors were designed and constructed in several laboratories, and towards mid 1990's the next generation of ultracryogenic antennas, NAUTILUS (Rome), AURIGA (Padua), AL-LEGRO (Baton Rouge, Louisiana) and NIOBE (Australia), began taking data. More recently, data exchange protocols have been signed up for multiple detector coincidence analysis [9] . Based on analogous physical principles, new generation spherical GW detectors are being programmed in Brazil, Holland and Italy [10, 11, 12] .
In spite of many years of endeavours and hard work, GWs have proved elusive to all dedicated detectors constructed so far. However, the discovery of the binary pulsar PSR 1913+16 by R. Hulse and J. Taylor in 1974 [13] , and the subsequent long term detailed monitoring of its orbital motion, brought a breeze of fresh air into GW science: the measured decay of the orbital period of the binary system due to gravitational bremsstrahlung accurately conforms to the predictions of General Relativity. Hulse and Taylor were awarded the 1993 Nobel Prize in Physics for their remarkable work. As of 1994 [14] , the accumulated binary pulsar data confirm GR to a high precision of a tenth of a percent 1 . The binary pulsar certainly provides the most compelling evidence to date of the GW phenomenon as such, yet it does so thanks to the observation of a back action effect on the source. Even though I do not consider accurate the statement, at times made by various people, that this is only indirect evidence of GWs, it is definitely a matter of fact that there is more to GWs than revealed by the binary pulsar. . . For example, amplitude, phase and polarisation parameters
